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Infectious Diseases and Injuries 
in Child Day Care 

Opportunities for Healthier Children 

Stephen! B. Thacker, MD> MSc; David G. Addiss. MD; Richaro - 3oodma'~ MD 
BaroaraiR. Holloway, MPH; HarnsoniC. Spencer..MD 


Objective.—To provide pertinent background information on ireznous diseases 
and injury in child day care and outline measures to address rase health care 
needs. 

Design.—We reviewed published English-language literature centified through 
a MEDLINE bibliographic search, majpr literature summaries, a*: oibliogracnies 
from identified articles. 

Setting.—Child day-care settings reviewed included family c“ d care hemes 
centers, special facilities for ill children, and facilities for children wr special needs 

Patients or Other Participants.—Primarily children in a varier. :f day-care se: 
tings,, often compared with children cared for at home. 

Main Outcomes.—The occurrence of outbreaks and illness re e:ed to infecnou • 
disease and injury; 

Results.— Compared with preschool-aged children reared a: home, amons 
children in dUy care the risk of some infectious diseases was >o to four times 
greater. Rates of both intentional and unintentional injuries in day-care settings were 
somewhat lower than those for children cared for at home. 

Conclusions.—Because preschool-aged children spend in:-easing time in 
structured day-care settings, the risk for some infectious diseases has increased. 
At the same time, child day-care settings present opportunities fc* ensuring health¬ 
ier children through enhanced development, safer environments oetter numtion, 
increased vaccination coverage, and health promotion. 
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RECENT major social and demographic 
trends have radically altered the struc¬ 
ture and function of families in the 
United States. These trends include the 
increasing participation of women in the 
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paid work force, risir.z proportions of 
single-parent families, and more chil¬ 
dren living in poverty; One consequence 
of these trends has been a dramatic 
change in child-rearjvg arrangements 
for young children zzd an intensified 
need for child dky.-car= services. 1 About 
90% of families with tresohool children 
use full- or part-time zhild iday-care ser¬ 
vices. 

As the need for c:Ad day-care ser¬ 
vices has risen, natirr.ai attention has 
focused on quantity, availability, and 
costs associated with these services. At 


the same time, however, issues of qual¬ 
ity of care—particularly, those involving 
health and safety—have not been ad¬ 
dressed adequately. For example, al¬ 
though children can be exposed to un¬ 
necessary health or safety risks while in 
child day, care, efforts to develop pre¬ 
vention measures have been constrained 
by limitations in scientific data on the 
efficacy,, practicality, and cost-effective¬ 
ness of alternative strategies. 

In this article, we review existing 
knowledge of two public health issues in 
child day care—infectious disease and 
injury. This article provides pertinent 
background' information on infectious 
diseases and injury in child day care, 
summarizes basic information about 
these issues, and outlines measures to 
address these health needs. 

BACKGROUND 

Changes in Demographics and 

Child Day-Care Patterns 

In 1988,60% of children o years of age 
and Under (13:3 million children) received 
child day care. 2 Of these, more than 60% 
were cared for outside the home, 32.6% 
in home day care and 31.2% in day-care 
centers or preschools. More than 80% of 
the women who work are of childbear¬ 
ing age, and over 90% of these women 
will become pregnant during the years 
they are employed outside the home. 
Since 1970, the proportion of working 
mothers of children under 5 years of age 
has risen i from approximately 30% to 
60%. u The fastest-growing subgroup of 
working mothers includes those with 


1720 J AX^,Ociotggypg^/^|^ ) ge/yi^ /ww i nc | us t r yd OCUr n en t S . UCS f. e d U /dQ CS / r f^8g0!y~ 7h acKeretal 


1 

i 


2023510533 


-ues of qua]-. 
<e involving 
ot been ad- 
rxr me; ai- 
.0 un- 
.vhilein.' 
ieveiop pre- 
.constrained 
data on the 
sii-effecave- 
ies. 

e\v existing 
alth issues in 
disease and 
es pertinent 
n infectious 
id day care, 
ation about 
measures to 


s and 

> years of age 
rer.) received 
ore than 60% 
home. 32.6% 
o in dav-care 
a than 80% of 
of childbear- 
hese women 
ng the years 
■ e home, 
working 
xs of sage 
Ltely 30% to 
rsubgroup of 
s: those with 


children under 1 year of age, of whom 
over 40% are employed. 5 This trend is 
likely to continue: by the year2000, more 
than 75% of mothers with children 5 
years of age or under are likely to be 
working outside the home. Even among 
children of mothers not currently em¬ 
ployed, more than one third had been in 
a child day-care setting at some time. 2 

Since mothers of preschool-aged chil¬ 
dren are the fastest-growing segment of 
the labor force, both the public and pri¬ 
vate sectors have begun to address the 
unique work and family issues that con¬ 
cern employers and employees. Ih par¬ 
ticular. the types of child day-care ar¬ 
rangements have proliferated, including 
those sponsored by corporations, hospi¬ 
tals, and government agencies. The vari¬ 
ety of child day-care sendees now ranges 
from unregulated in-home child care to li¬ 
censed child iday-care centers (Table l). 4 

Many companies consider the provi¬ 
sion of childrcare benefits as an approach 
to reducing absenteeism and tardiness, 
decreasing turnover, and enhancing re¬ 
cruitment, morale, and! productivity. 5 
Employee concerns have increasingly 
prompted businesses to explore child¬ 
care information and referral services, 
family day care, sick-child care, and be¬ 
fore- and after-school programs. 

Table 1 —Types of'Child Day-Care Settings* 


• Small family child-care home refers 10 3 private 
family home in wnicn children receive care \ including 
presenooi-aged children ot the caregiven. Most state 
licensing codes limit these to a maximum of six chil¬ 
dren. and usually, licensing is not requited. 

• Large family, child-care home usually otters care in 
a private home serving .seven lo 12 children (includ¬ 
ing preschool-aged children of the caregiver) and 
employs oualilied adults. Depending on the state, li¬ 
censing may or may not be required. 

• Centers are licensed facilities, usually canng for 13 
or more children lor full days or pans of days. 

• Special facilities for ill children care oniy for sick 
children., 

• Facilities for children with special needs usually 
offer care and education lor one or more cnrldfen with 
disabilities or chronic illness requinng special surr 
vet Nance or intervention. 


"Adapted from National Health and Safety Perfor¬ 
mance Standards: Guidelines tor Out-of-Home Child 
Care Programs* 


Costs of Child Day Care 

Child day-care costs continue to es¬ 
calate and now average $3000 per child 
per year (range, $1500 to $15000). 6 - 7 In 
the United States, 10% of gross income 
for a family is expended on child day 
care; a lbw-income family may expend 
up to one third of its gross income on 
child care. 8 Given these costs, it is not 
surprising that children with annual fam¬ 
ily incomes of $40 000 or more were more 
likely than children with family incomes 
less than $10000 to ever have received 
child day care (79% vs 48%). 2 

In addition to costs for routine child 
d&y care, each parent may be absent 
from 1 to 4 weeks annually to care for a 
sick child; 9 - 11 Over 60% of employee ab¬ 
senteeism in the workplace may be re¬ 
lated to unmet child-care needs, partic¬ 
ularly those of sick children; in 1980, 
472.1 million days of: absenteeism were 
accounted for by illness or injury. 12 By 
valuing 1 each day at minimum wage, in 
1980. the economic impact of absentee¬ 
ism associated with illness or injur}’ in 
a child was $12.7 billion. Because many 
employers domot routinely grant leave 
to care for sick children; employees com¬ 
monly offer other reasons for absentee¬ 
ism or may use sick days or vacation 
days to care for their children. 5 Women 
report two to three times more hours of 
work lost than men because of family 
members’ illness. 1012 At the same time, 
the availability of child day care enables 
many parents to work, enhancing fam¬ 
ily income. 14 

Methodoiogic Concerns 

The studies summarized in this arti¬ 
cle are subject to two limitations. First, 
because child day-care sendees in the 
United States are diverse and evolving 
rapidly, the results may not be gener- 
alizable to day care under different reg¬ 
ulatory, enforcement, cultural, or social 
conditions. Second, in dky-care settings 
having routine surveillance, case ascer¬ 


tainment may be enhanced relative to 
other settings, resulting in inflated risk 
estimates. 

INFECTIOUS DISEASES 
IN CHILD DAYCARE 

Children who attend day care are at 
risk for a variety of infectious diseases. 
For some of these diseases, characteris¬ 
tics of child day-care settings may 
facilitate transmission of the causative 
agent(s), increasing the risk that children, 
members of their households, and day¬ 
care staff will become infected. Most of 
these infectious diseases are mild and self- 
limiting; however, because they can 
spread to staff and household members, 
they may result in loss of work and in¬ 
come. The section below outlines basic 
considerations regarding the transmis¬ 
sion of infectious diseases in child day 
care, then characterizes these problems in 
terms of modfes of disease transmission. 

Factors Associated With 
Transmission of Infectious Diseases 

At least four host- and environment- 
related factors contribute to person-to- 
person or airborne transmission of in¬ 
fectious diseases in child day care: 

1. Large numbers of children may be 
in close and: direct physical contact. 

2. Infants and young toddlers often 
have poor personal hygiene, are incon¬ 
tinent of feces, and frequently plkee their 
hands and other objects in their mouths. 

3. Young children are susceptible to 
a variety of infectious organisms. 

4. With many of the diseases caused 
by these organisms, infected children 
may be highly contagious before the on¬ 
set of symptoms, while other problems 
(eg, hepatitis A and giardiasis) may not 
be detected because infected children 
remain asymptomatic. 

The risk of transmission of infectious 
diseases in child: day-care settings also 
may be increased by suboptimaf infec¬ 
tion-control practices that reflect limi¬ 
tations in staff capabilities and/or facil- 


Table 2 — Evidence for the Association Between Various Diseases Transmitted by the Fecal-Oral Route and Attendance at Day-Care Centers in the United States" 



Outbreaks ot Illness 

Incidence ot Mines*, 
per Child-Year 

Prevalence of 
Infection, % 

Estimates of: 
Risk Relative to 
Care at Home 

Disease/Organism 

1 No. 

Attack Rate. % 

Acute diarrhea 
(unspecified cause) 

>100 

<10-100 

0.4-4.2 


1.6-3.5 

Giardia lamblia 

>25 

17-54 

0.2-0.4T 

7.2-260 

1.8-12.BT 

Cryptosporidium 

11 

17-64 


0-27 


Shigella 

14 

25-73 



Elevaied 

Salmonella 

2 

23-70 




Hepatitis A 

>100 

1-8 



Elevated 

Escherichia coir 

3 

34-56 




Clostridium difficile 

1 

32 




Rotawrus 

15 

44-100 

0.2-0.6t 

12.4 


•Among children aged 0 through 36 months. References are available trom the authors on request Ellipses indicate data not available, 
tRefers to infection rather than illness. 
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—Thacker: ei al 
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Sties. For example, many day-care cen¬ 
ters are not equipped or staffed to care 
effectively for mildly ill children. These 
constraints may be compounded by un¬ 
derstaffing, low pay for child-care pro¬ 
viders, high rates of staff turnover, and 
lack of adequate training in infection' 
control. 

Characterizing the Occurrence 
of Infectious Diseases 

In this section, characterization of the 
occurrence of infectious diseases in child 
day care is based on information and 
data reported from a variety of sources. 
For example, investigations of outbreaks 
in child day-care settings have docu¬ 
mented the occurrence of some infec¬ 
tious diseases, while descriptive and 
long-term epidemiologic studies in these 
settings have provided estimates of the 
incidence or prevalence of certain dis¬ 
eases. In'general however, these stud¬ 
ies have not established estimates of the 
relative frequency or risk of infectious 
diseases -among children in day care com+ 
pared witH children cared'for at home. 
Such estimates have been provided bv 
community-based comparative studies 
using case-control cross-section..:, or 
prospective methodologies. Although 
these studies have been iimited ir. scope 
and design, they have provided th • most 
useful data on risk of infection r dis¬ 
ease in dky-care centers in corr.i ;.rison. 
with other child-care settings. 

In this summary, infectious di eases 
in child day care are grouped b; three 
principal modes of transmission:. I) per¬ 
son-to-person spread! by the fecal-oral 
route: (2) 1 person-to-person spread by- 
contact with skin, excretions, or bodily 
fluids: and (3) transmission by aerosols 
or respiratory droplets. In the United 
States, few common-source food-borne 
or waterborne outbreaks nave been doc¬ 
umented in child day care. 

Person-to-Person Spread 

Fecal-Oral Transmission.—Infec¬ 
tious agents transmitted by the fecal- 
oral route have caused cases of both 
sporadic andbutbreak-related illness in 
day-care settings. These agents include 
parasites (eg, Giardia Lamblia and 
Cryptosporidium species), bacteria (eg, 
Shigella, Salmonella , and Campylobac¬ 
ter species and Escherichia coli); and 
viruses (eg, hepatitis A virus and rota¬ 
virus), 15 * 16 Reports published since the 
1970s have helped to characterize the 
impact of these agents in outbreaks oc¬ 
curring in child day care and to compare 
the occurrence of the most common'en¬ 
teric infections among children in day 
care with the occurrence among chil¬ 
dren cared for at home. 

Data from studies in Houston, Tex, 


indicate that an average of 1:4 to 3.0 
outbreaks of diarrhea occur in day-care 
centers each year. 15 * 17 Among children 
attending day care, the estimated inci* 
dence of diarrhea ranges from 0.4 to 4.2 
episodes per child-year (Table 2). 1S " 21 
Comparative studies , indicate that this 
risk is approximately 1.6 to 3.5 times 
higher than for children who receive care 
at home. 20 * 2223 However, for children who 
are cared for in homes other than their 
own, this risk is nearly equal to that of 
children cared for at home. For some 
agents (eg, Shigella and Giardia spe¬ 
cies and hepatitis A virus), secondary' 
spread occurs commonly to household 
members and community contacts of 
children who attend d&y care. 24 ' 25 

At least three conditions increase the 
risk for diarrheal illness among children 
attending day-care centers. First, chil¬ 
dren are at greatest risk just after ad¬ 
mission to a day-care center. 21 - 29 Second, 
diarrheal illness may be more common 
in centers that care for children who are 
not' toilet-trained or who are less than 
2 years of age. Third, children may be at 
increased risk if they attend a day-care 
facility in which the same staff pe:*son 
both changes diapers and prepares meals 
or where diapering or hand-washing 
practices are not optimal In contrast, 
findings from previous studies are in* 
consistent regarding the role of center 
size or the gender of the child as airisk 
factor for diarrhea. 

Outbreaks of hepatitis A in day-care 
centers nave been w*ell documented and 
occur more frequently in centers that 
are large, provide care to children less 
than 2 years of age. and are open for 
longer hours. 25 After hepatitis A virus 
has been introduced, the risk of trans¬ 
mission within the day-care center in¬ 
creases in relation to the number of chil¬ 
dren wearing diapers and the degree ofi 
mixing between groups of different ages. 
Substantial' transmission outside the 
day-care environment (eg, to parents); 
may occur and;may account for 10% to 
809c of cases. 25 National surveillance 
data, prospective studies, and outbreak 
investigations indicate that' the risk of 
acquiring hepatitis A infection appears 
to be greater for children attending 
day-care centers; however, there have 
been no welkcontrolledi comparative 
studies to quantify the magnitude of 
this risk. 

Hand washing is probably the single 
most important measure for the pre¬ 
vention of illness caused by, enteric 
pathogens. For example, in day-care cent 
ters that have implemented a hand¬ 
washing training program, rates of di+ 
arrheal illness have declined by 509c 30 ; 
even more important than training, how¬ 
ever, is the need for effective monitor¬ 


ing and enforcement of good hand-wash¬ 
ing practices. 31 Frequent cleaning and 
disinfection of surfaces and toys may 
also be important for some infectious 
agents, such as hepatitis A virus. 

Although transmission of enteric 
pathogens to other children in the day¬ 
care center may be prevented by ex¬ 
cluding attendees who have uncontrolled 
diarrhea, this approach has not been fully 
evaluated. Moreover, when strict exclu¬ 
sion criteria are enforced in one center, 
an ill child may be taken to another cen¬ 
ter with less strict criteria, propagating 
transmission within the community. Al¬ 
ternatively, reports from some outbreak 
investigations show* that isolation of an 
affected child (or cohorting of affected 
children) may limit transmission within 
the center. 24 - 32 Prevention of hepatitis. A 
infection requires an additional mea¬ 
sure—the prompt administration of im¬ 
mune globulin to; those'\vho: have had 
contact with infected children] Finally, 
the asymptomatic occurrence of many 
enteric infections (eg. hepatitis A and 
Giardia ) among young children compli¬ 
cates the prevention of transmission of 
agents by the fecal-oral route and un¬ 
derscores the importance of rigorous 
hand-washing practices in child day-care 
settings. 

Excretions. Body Fluids, and Skim— 
Cytomegalovirus. —In: child day-care 
settings, cytomegalovirus may be trans¬ 
mitted by direct contact from infected 
children to susceptible persons, includ¬ 
ing day-care providers, by infective se¬ 
cretions (primarily urine and saliva): 33 - 34 
The pathogenicity of cytomegalovirus 
infection is limited among healthy chil¬ 
dren and adults, and infection with cy¬ 
tomegalovirus is usually asymptomatic. 
However, in utero 'transmission can oc¬ 
cur, and cytomegalovirus infection can; 
produce serious sequelae. Therefore, the 
implications of exposure to cytomega¬ 
lovirus are greatest for women who are 
pregnant and providing day care to in¬ 
fected children^ At present, hand wait¬ 
ing—as a general hygienic practice—is 
the only specific measure that can' be 
recommended for prevention of cytome¬ 
galovirus infection in child day care. 

Hepatitis B Virus .—Although person- 
to-person transmission ofhepatitis B vi¬ 
rus has been documented in some situ¬ 
ations of close personal contact, public 
health 1 surveillance data and epidemio¬ 
logic investigations suggest that: trans¬ 
mission of hepatitis B virus is possible 
but rare in child dav-care settings. 28 * 33 In 
particular, the findings in an investiga¬ 
tion of one case of acute hepatitis B in¬ 
volving a child attending a day-care cen¬ 
ter in the United States suggested that 
infection was associated with being bit¬ 
ten i by. another child who was a lory' 
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Table 3.—Studies of the Occurrence of injury in Child Day-Care Centers in the United States, 1964-1989 
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Injuries* 

I-1 

Seeing Physicians 
Rate n-1 


Source, y 

Location 

Design 

No. of 
Centers 

No. of 
Children 

Ages 

Socioeconomic 

Status 

Total 

NO. 

per Child 
per Year 

NOj 

Rate per 1000 
Children per Year 





Center-Based Studies 






Bitner and DeLissovoy, 52 
1964 

Hershey, Pa 

Record review 

1 

58 

3-4 y 

Middle 

173 

5,11 

NA 

NA 

Solomons et at.® 1982 

Iowa City 

Record review 

1 

133 

2 morg y 

Middle 

488 

0.7 

6 

9.0 

Elardo et a!.* 4 1907 

Iowa City 

Record review 

1 

133 

2 mo-6 y 

Middle 

1324 

2.8 

4 

8.6 

Lee and Bass, 55 1990 

Los Angeles, 
Calif 

Record review 

1 

400 

£>-6+ y 

Middle 

103 

0.3 

2 

5.0 




PopukaliorvrBased Studies 






Landman and Landman, 54 
1987 

Maryland 

Teteohone 

survey 

431 

18728 

2S y 

Mixed 

29 

0.1 

18 

70.2 

Rivara et at 5 * 1989 

Puget Sound. 
Wash 

Daily record 
review 

NA 

2204 

0-4 y 

Middle 

NA 

NA 

384 

173.0' 

Chang et at:* 7 1989 

Los Angeles 

Record review 

90 

21 435 

2-5 y 

Low 

423 

0.02 

54 

2,5 

Sacks etal “ 1989 

Atlanta. Ga 

Prospective 

71 

5390 

0-12 y 

Mixed 

NA 

NA 

143 

27.0 


*lnjunes are defined differently in the vanous studies, accounting tor some otithe variations in rates. NA indicates information not availa&ie. 


term carrier of the hepatitis B virus. 35 
Recommendations for preventing the 
transmission of hepatitis B virus in day¬ 
care centers focus on exposures to con* 
taminated blood or body fluids but also 
address the needs for educating staff, 
for hand washing, and for applying ap¬ 
propriate environmental measures. 2 * 

Human Immunodeficiency, Virus.— 
On the basis of knowledge of the epi¬ 
demiology of hepatitis B infection, there 
is a theoretical risk for transmission of 
human'immunodeficiency virus in child 
day-care settings—specifically, through 
exposure to contaminated blood or blood- 
containing fluids. 36 - 37 However, the level 
of this risk is considered to be extremely 
low, and there is no evidence for trans¬ 
mission of human immunodeficiency vi¬ 
rus in this setting 37 

Specific recommendations have been 
developed regarding the admission to 
child day care of children infected with 
human immunodeficiency virus. 37 Other 
than routine precautions for handling 
blood and blood-containing body fluids, 
however, no specific measures have been 
recommendedi 37 

Skin Contact: Lice . Scafries, Ring¬ 
worm. and Impetigo. —The potential for 
cutaneous infestations and skin infec¬ 
tions in the child day-care setting is sug¬ 
gested by the dose contact between chil¬ 
dren and by reports of such outbreaks 
among schoolchildren. 38 However, these 
problems have not been documented ex¬ 
tensively in the biomedical literature. 

Transmission by Aerosols or 
Respiratory Droplets 

Acute Upper-Respiratory-Tract Ill¬ 
ness.—This syndrome is the most com¬ 
mon medical problem among children 
attending day-care centers. By age 2 
years, children attending day-care cen¬ 
ters have an estimated seven or eight 


episodes of acute respiratory illness per 
year, 39 -* 11 an incidence up to 1.6 times 
greater than among children not attend¬ 
ing day-care centers. 39-44 However,,the 
magnitude of this difference is inverse y 
related to duration of time in day car;, 
and the total number of episodes of res¬ 
piratory illness in preschool-aged eh - 
dren appears to be independent of dr - 
care center attendance. 394245 Therefo 5 
children less than 1 age 2 years who : 
tend day-care centers are more likely o 
acquire respiratory, infections at an c..> 
lier age than those cared for at hot v., 
The degree to which earlier exposur o 
respirator}’ pathogens increases the -: - k 
of complications and! sequelae g, 
chronic otitis media and hearing los is 
unclear. 

Because a broad range of respira . ry 
pathogens may be transmitted in c. ..id 
day-care settings, the epidemiology of 
problems associated with respirator;, or 
aerosol spread routes are less clear:y 
defined than for pathogens transmitted 
by the fecal-oral route. However, sev¬ 
eral respiratory viruses (in particular, 
respiratory syncytial virus, parainflu¬ 
enza, adenovirus, enterovirus, and rhi- 
novirus) occur commonly in the child 
dhy-care setting and together may ac¬ 
count for nearly one third of all respi¬ 
rator}' illness in day-care centers. 44 

Nasopharyngeal carriage of bacterial 
pathogens may be more common in day¬ 
care centers than in other settings; three 
of these (ie, Streptococcus pneumoniae, 
Haemophilus influenzae, and group A 
Streptococcus) have been isolated from 
22% to 52% of day-care center attend¬ 
ees with respiratory illness. 43 In addi¬ 
tion, outbreaks of tuberculosis have been 
reported in at least two family day-oare 
homes.* 647. 

Data regarding the comparative risks 
of some vaccine-preventable diseases (ie, 


measles, mumps, pertussis, and rubella) 
among children attending day care and ; 
those participating in other types of 
child-care arrangements are limited. Al¬ 
though transmission within day-care 
centers has contributed to sustained out¬ 
breaks of measles, day-care centers Have 
been considered the primary setting of 
measles outbreaks in only 1%, of cases in 
the United States. 45 In most states, be¬ 
cause state regulations require vacci¬ 
nation of attendees of licensed day-care 
centers, percentages of children vacci¬ 
nated are generally higher for those chil¬ 
dren than for children: not in licensed 
day care. 

Because many children and adults 
with respirator}' iilhess may be infec¬ 
tious before the onset of symptoms, pre¬ 
vention of these problems in child'day¬ 
care settings is difficult. Moreover, even 
though aerosols and respirator}* drop¬ 
lets are the major modes of spread, fo- 
mites and person-to-person contact may 
contribute to transmission of respira¬ 
tory pathogens. Because of these com 
siderations, most factors associated with 
the occurrence of acute respirator}* ill¬ 
ness in child day care cannot be modi¬ 
fied substantially. Hand washing and' 
regular disinfection of toys and other 
possible fomites are two potentialimea- 
sures for reducing transmission: of res¬ 
piratory pathogens in the child day-care 
environment. In addition, ensuring that 
all children are vaccinated 1 against vac¬ 
cine-preventable diseases is essential. 
The importance of this strategy may 
also increase as additional vaccines 
against other respiratory pathogens are 
developed. Finally, the resurgence of 
tuberculosis in certain areas underscores 
the need for child day-care and health¬ 
care providers to be knowledgeable 
about the need for screening in high- 
risk populations. 
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Otitis Media*—In the United States 
and other industrialized icountries, acute 
otitis media affecting children is a 
common problem Mowing acute 
upper-respiratory-tract infections. 
Epidemiologic and clinical studies 
have increasingly suggested that chil¬ 
dren attending day care are at 
greater risk for acute otitis media 
than children in home care. 45 - 49 

In general, otitis media results as a 
bacterial complication of antecedent up¬ 
per-respirator}'-tract viral infections; the 
most commonly implicated bacterial 
pathogens include S pneumoniae and 
nontypeable H influenzae i Efforts to 
develop agent-specific vaccines offer 
some prospects for prevention of otitis 
media in the future. However, current 
options are limited and rely on funda¬ 
mental infection-control measures, in¬ 
cluding hand washing, and basic envi¬ 
ronmental! hygiene. 

Meningitis.—Although many children 
may be nasopharyngeal earners of 
H infuenzae type b. the risks oi men¬ 
ingitis and other invasive clinical dis¬ 
eases in these children have not.been 
clearly’ established! However, atten¬ 
dance at organized day care is consid¬ 
ered to be a risk factor for primary in r 
vasive ti influenzae type b diseased 
this risk is inversely proportionate to 
age and is Highest for children less than 
age 2 years, probably reflecting in¬ 
creased exposure to infectious:respira¬ 
tory secretions. Less clear is whether 
day-care attendance is associated with 
an increased risk for secondary H in¬ 
fluenzae type b disease. Neisseria men¬ 
ingitidis also causes meningitis in the 
day-care setting, but the risk associated 
with attendance at day care is unknown. 

The recent availability of effective 
H influenzae type b conjugate vaccines 
offers prospects for dramatically reduc¬ 
ing the overall occurrence of meningitis 
and other invasive H influenzae type b 
disease as well 'as the occurrence of these 
problems in child day care. 51 Accord¬ 
ingly, efforts to prevent primary inva¬ 
sive H influenzae type b disease should 
be directed toward implementing the 
recommendation that all children receive 
one of the conjugate vaccines licensed 
for infant use beginning routinely at age 
2 months. 51 

INJURY IN CHILD DAY CARE 

Methods used to characterize the ep¬ 
idemiology of injury, in child day care 
have included studies focused on indi¬ 
vidual I day-care centers, population- 
based studies, prospective studies, on¬ 
going surveillance, and studies of case 
series and registries. The section below 
summarizes data regarding the epide¬ 
miology of and risk factors for both in¬ 


tentional and unintentional'injury in child 
day care. 

Injury Occurrence 

Rates of injury in child day care vary 
in relation to several factors, including 
location, demographics, type of child 
care, definition of injur}*, data sources, 
and study design. One approach to es¬ 
timating the risk of injury has been to 
focus on individual child day-care set¬ 
tings. In four such studies involving 
record reviews of university-based child 
day care. 52-55 annual injury rates ranged 
from 0.7 to 5.1 injuries per child (Table 
3). In one dav-care center, during a 42- 
month period, almost 90% of attendees 
were involved in incidents that were 
judged by the staff to require documen¬ 
tation 54 ; virtually all of these injuries 
involved either the head (73%) or limbs 
(23%), and 96% of the injured children 
were treated adequately by washing, 
application of ice, and attention. from 
adults. In general, the most common in¬ 
juries were abrasions and swellings in¬ 
volving the head and limbs, usually sec¬ 
ondary to falls. 

Population-based estimates of the risk 
of injury Have been derived from tele¬ 
phone surveys,; reeordi reviews., and 
prospective case ascertainment 
(Table 31 56 * 9 In addition to estimating 
risk of occurrence, these studies have 
provided estimates of the need for med¬ 
ical evaluation. For example, a telephone 
survey in Man*land suggested that 7% 
of children in day care required medical 
attention for injuries and that 4% re¬ 
quired activity restriction because of the 
injuries. 56 

Rates of injury for children in day 
care are somewhat Ibvver than those for 
children in the general population. 
Among a group of 1199 children less 
than age 5 years enrolled in a health 
maintenance organization, prospective 
monitoring indicated that the rate of 
injuries in day care was 2.5 per 100000 
child-hours of exposure compared with- 
4.9 per 100000 child-hours of exposure 
in the home environment. 59 A national 
telephone survey regarding health 
events in child day care found a rate of 
injury during child day care of 1.7 per 
100000 child-hours of exposure corm 
pared with 2*7 per 100 000 child-hours of 
exposure at home. 60 

Rates of injury in ehild day care vary 
by age, although the age of highest in¬ 
cidence varies among studies. 5253 * 5 - 57 * 59 
Rates of injury peak at about 11 All and 
again at 4 PM and vary by season, with 
the highest rates occurring in summer 
and spring; seasonal rates have also var¬ 
ied by age of the child. The playground 
was the most frequent site of 
injury . 54 * 5 *^ 58 


Human bites are an underrecognized 
problem associated with the congrega¬ 
tion of large numbers of preschool-aged 
children in child day care. 61 *® For ex¬ 
ample, in one retrospective cohort study, 
104 (46%) of 224 children'enrolled in a 
day-care center for 1 or more days dur¬ 
ing a 12-month period incurred at least 
one human bite. 611 In this dav-care cen¬ 
ter—'which served a white, middle-class 
population—a male toddler was likely 
to be bitten nine times if'enrolled full¬ 
time. The risk for being bitten w*as in¬ 
creased during the middle of the morn¬ 
ing and in September, the opening month 
for a center operating only during the 
school year. In the absence of compar¬ 
ative data from children in other set¬ 
tings, however, the relative risk of bite 
injuries is not clear. 

Child Abuse 

Although a theoretical!basis for mal¬ 
treatment of children by staff has been 
suggested. 63 epidemiologic data regard¬ 
ing intentional injur}* (caused bv staff or 
children) in day-care settings are lim¬ 
ited. For example, in 1985-1986, 6005 
reports of physical labuse and 2372 cases 
of sexual abuse were confirmed state¬ 
wide in the Iowa Child Abuse-Regis¬ 
try* 4 ; of these, only two reports involved 
child day-care centers. However, other 
reports have indicated the occurrence 
of physical and sexual abuse that re¬ 
quires appropriate clinical and support¬ 
ive inter vention. 65 - 56 

Ih North Carolina.,the complaint 16g 
maintained by the Office of Child Day 
Care Licensing recorded 424 complaints 
during the year ending in mid-l9S3. 6T 
Although most complaints related ito li¬ 
censing (45%) or to violations of basic 
standards, such as staff-child ratios 
:39%), approximately 17% were allega¬ 
tions of abuse or neglect (of which fewer 
than one third led!to “strong' 1 interven¬ 
tions). Complaints against unregistered 
homes were three times as likely to be 
judged severe as those against regisr 
tered homes, and day-care centers meet¬ 
ing only minimum licensing standards 
were five times more likely to have a 
severe complaint than, those meeting 
higher standards. 

Potentiali cases of sexual abuse asso¬ 
ciated with child day care w T ere idem: 
fied through a survey of licensing and 
child-protection officials in all 50 states, 
through contact with 48 clinicians spe¬ 
cializing in sexual abuse, and through a 
search of newspaper articles.® For the 
3-year period ending in December 1985. 
1639 victimized children w 7 ere identified 1 
in 270 facilities. Adjusting for missing 
data, the authors estimated an annual 
rate of 5.5 sexually abused children p^* 
10000 enrolled in day-care centers (n 
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family day-care homes), a rate lower 
than national figures of 8;9 per 10000 
for children less than age 6 years in 
families. 68 Most cases (83%) involved a 
single perpetrator in an isolated setting, 
such as a bathroom; the perpetrator was 
a child-care worker in 62% of cases and 
was usually a man (60%). In half the 
instances there was a single victim, usu¬ 
ally a girl (62%). No useful predictors 
were found to identify perpetrators, vic¬ 
tims, or centers, Indeed, usual indica¬ 
tors of day-care quality were not asso¬ 
ciated with low risk, although facilities 
where parents had ready access to their 
children were less likely to have cases of 
sexual abuse. 

Prevention 

The occurrence of injury among chil¬ 
dren in. day-care settings underscores 
the opportunities and needs for specific 
measures to prevent this problem. Be¬ 
cause playgrounds are common sites for 
injuries, 54 - 56,57 preventive efforts have fo¬ 
cused 1 on playground apparatus and. in 
particular, impact-absorbing surfaces 
under climbing equipment. 69 * 71 One study 
of injury hazards in home day-care fa¬ 
cilities indicated that 29% of indoor and 
playground items were unsafe. 72 In par¬ 
ticular, knives and other sharp objects 
were accessible to children in the kitch¬ 
ens in 69% of homes, cleaning supplies 
in 35%. and i hot-water temperatures in 
excess ofi49~C in 69%. Moreover, $9% of 
outdoor playgrounds had climbing equip¬ 
ment without energy-absorbing mate¬ 
rial underneath. 

These findings are a reminder that 
playground-related injuries can be ad¬ 
dressed! effectively through methods 
such as the exclusion of high-risk appa¬ 
ratus (eg, climbers), installation of im¬ 
pact-absorbing surfaces, and: increased 
supervision at times of highest risk. In¬ 
vestigators in a study of 66 Atlanta child 
day-care centers demonstrated that the 
risk of injury was proportionate to the 
number of playground hazards and rec¬ 
ommended the development and en¬ 
forcement of effective regulation of play¬ 
ground equipment at these centers. 73 Ed¬ 
ucational efforts to significantly reduce 
hazards in these settings, however, have 
had!limited success. 74 

In general; parents in the United 
States are not well informed about risks 
of injury to their children who attend 
day care; parents of lower economic sta¬ 
tus are particularly poorly informed. 75 
Moreover, even well-educated employ¬ 
ees of one health care institution toler¬ 
ated unsafe features in day-care cen+ 
ters, 76 and only 11% of these parents 
considered safety when choosing a day¬ 
care facility. 

Child dhy care ts an excellent and ef¬ 


ficient opportunity for educating chil¬ 
dren and providers about the preven¬ 
tion of intentional land unintentional in¬ 
juries, not only in day-care settings but 
also in the home. For example, an edu¬ 
cational curricultim for increasing safety- 
seat and seat-belt use in preschool pro¬ 
grams in Los Angeles, Calif, increased 
the use of safety restraints from 22% to 
44% two weeks after the curriculum was 
completed, while no change occurred in 
programs without the curriculum.*' A 
subsequent decrease in the use of safety 
restraints suggested the need for com 
tinuing educational reinforcement. Eval¬ 
uation of a program to train child day¬ 
care personnel in addressing child abuse 
suggested that a special training course 
had minimal impact on staff participa¬ 
tion in intervention activities or on the 
development of adequate written poli¬ 
cies for the management of child abuse. 78 
However, programs with personnel re¬ 
ceiving special training were more likely 
to be involved in prevention activities to 
utilize community referral resources for 
high-risk families. 

COMMENT 

Since the early 1970s, dramatic social 
and economic changes have lted to the 
emergence of child day care as an inte¬ 
gral component of the social fabric in * he 
United! States, with major implications 
for the practice of medicine. Because 
children are spending substantially more 
time in structured 1 settings with o: ner 
children, then* risk for many infect ous 
diseases has increased. On the o’ner 
hand, child day-eare settings represent 
opportunities for ensuring healthier chil¬ 
dren in the United States through en¬ 
hanced development, safer environment, 
better nutrition, increased coverage with 
vaccination, and health promotion. 

Physicians and other health care pro¬ 
fessionals should join with parents, pub¬ 
lic health organizations, and others at 
the forefront of a reasoned and rapid 
national response to the changes brought 
on bv child day care. The recent publi¬ 
cation of the health and safety standards 
developed jointly by the American Acad¬ 
emy of Pediatrics and the American Pub¬ 
lic Health Association was an important 
early step in addressing this need. 4 Pri¬ 
mary care providers—especially pedia¬ 
tricians and family physicians—must 
recognize not only the health and safety 
issues related to child day care but also 
their critical role and the impact of child 
day care on child development (cogni¬ 
tive and behavioral). 79 Members of ra¬ 
cial and ethnic minorities or children 
with special needs, such as those with 
disabilities,, may require particular at¬ 
tention in regard to day-care needs. Phy¬ 
sicians who provide care to adults must 


be sensitive to the health impact of child 
day care on day-care workers, who are 
at higher risk ofinfecuous diseases, and 
parents, w*ho are subject to stress from 
the dual responsibilities of work and 
parenting. 

Finally, clinicians and public health 
departments play a critical role in the 
assurance of quality in child-care set¬ 
tings through disease and injury control 
and by health promotion through train¬ 
ing and education of parents, staff; and 
children. 
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